All starting materials and solvents, unless otherwise noted, were obtained from J&K scientific LTD. All the purchased reagents were of 95% and used without further purification. All products were isolated and handled under nitrogen using either glovebox or Schlenk line techniques. 1 H NMR spectra were recorded on an AV400 NMR spectrometer. 13 C CP/MAS NMR spectra were recorded on an AVIII 500 MHz solid-state NMR spectrometer. The FTIR spectra (KBr) were obtained using a SHIMADZU IRAffinity-1 Fourier transform infrared spectrophotometer. A SHIMADZU UV-2450 spectrophotometer was used for all absorbance measurements. TGA was carried out under nitrogen on a SHIMADZU DTG-60 thermal analyzer at a heating rate of 10 °C min -1 to 600 °C with N 2 flow rate of 30 mL min -1 . Element analysis was carried out on a Germany Elementar large sample volume element analyzer, vario MACRO cube CHNS. PXRD data were collected on a PANalytical B.V. Empyrean powder diffractometer using a Cu Kα source (λ = 1.5418 Å) over the range of 2θ = 2.0−40.0° with a step size of 0.02° and 2 s per step. The sorption isotherm for N 2 was measured by using a Quantachrome Autosorb-IQ analyzer with ultra-high-purity gas (99.999% purity). Before gas adsorption measurements, each COF (~50.0 mg) was immersed in ethanol for 24 h and then acetone for another 24 h, during which ethanol and acetone were decanted and freshly replenished 3 times, respectively. The acetone was then extracted under vacuum at 100 °C to afford the samples for sorption analysis. To estimate pore size distributions, nonlocal density functional theory (NLDFT) was applied to analyze the N 2 isotherm on the basis of the model of N 2 @77 K on carbon with slit pores and the method of non-negative regularization. The SEM images were obtained on JEOL JSM6700 scanning electron microscope.
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The Fe contents of COF samples were determined by ICP analysis with an IRIS advantage instrument. 2 4-Nitroaniline (0.80 g, 5.79 mmol) and 1,3,5-benzenetricarbonyl trichloride (0.47 g, 1.75 mmol) was dissolved in MeCN and stirred at 85 °C. The product was isolated as an off white solid (0.84 g, S5 84% yield). m.p. decomposed above 300°C; 1 
Synthesis
Synthesis of 1,3-5-tricarboxylic acid-tris(4-amino-phenyl-amide) benzene (TCTAB)
Synthesis of JUC-521
Similar to the synthesis of JUC-520, TDOEB (18.5 mg, 0.05 mmol) and TCTAB (24.0 mg, 0.05 S7 mmol) were suspended in 4.0 mL aqueous solution with 0.4 mL acetic acid as the catalyst in a plastic centrifuge tube with the volume of 5.0 ml. The mixture was kept at ambient temperature and pressure for 8 hrs. Then the precipitate was filtered, washed with DMF (3  10.0 mL), acetone (3  under the same conditions, respectively.
Analysis for by-product 4
The synthesis is the same as above for JUC-520, but the solvent has been changed to D 2 
